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[57] ABSTRACT 

A method and apparatus of adjusting the display of the 
monitor by modifying the parameter values of the adjustable 
display functions. When the user begins to press the select 
key on the control panel, the display of the monitor is altered 
by recursively varying the parameter value of the selected 
display function from the maximum to the minimum, for 
indicating the type of the display function to be selected. 
Such a dynamic display can be obtained by using the 
microcontroller of the monitor. The monitor will exhibit the 
display effect of the display function to be selected. 
Therefore, the user can realize the display effect of these 
display functions, without having to memorize the simpli- 
fied figures associated with these display functions. Then the 
user can adjust the display of the monitor through depressing 
the adjust key on the control panel. 

12 Claims, 5 Drawing Sheets 
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METHOD AND APPARATUS OF ADJUSTING 14 on display region 12. The operational sequence and the 

MONITOR DISPLAY response messages in this adjustment scheme are the same 

as those of the former one shown in FIG. 1. When the user 

BACKGROUND OF THE INVENTION presses tbe se lcct key ( tbe butlon denoted as "S" in key 

1. Field of the Invention 5 K & on functional display region 14 is displayed on 
The present invention in general relates to a monitor, more rc S ioD 12 bv thc 0SD U IC ' » * nG 2 - ™» n 

specifically, to a method and apparatus of adjusting a moni- * hc ^ COI " u,ucs 'OP*^ select key, these simplified 

tor display by modifying parameters of various display ?ff»n» <» £™ti<™l *?P>*y «8»" " « sequcntiaUy 

functions. These display functions arc parameters that can be mvcrted « ^dicaUng the display function chosen by 

adjusted by users to exhibit the desired display, such as 10 the ° n lh ° display function to be 

brightness, contrast, horizontal size H-size) horizontal phase ^ cd /? d Pi^ 1116 ^ ke y s buttons denoted as 

(H-phase), vertical size (V-size), vertical center (Venter), "<< «"> >» 0 . current parameter value of the selected 

and so on display function can be modified as the user desires. Dunng 

A the adjustment process, display region 12 may exhibit the 

2. Description of the Pnor Art JS reaMime disp , ay according t0 the adjusled amoum of the 

Display devices, such as commercial televisions and parameter value to exhibit the adjustment effect. In addition, 

computer monitors, generally have some adjustable display a bar d i agram ( not shown) generated by the OSD IC can also 

functions that are reserved for users to adjust the aspect be used t0 tell the ^ tbe mmat and mod ifi e d parameter 

shown in the display devices as desired. In the computer valucs of lhe selected display function. Basically, in the 

monitors, for example, most of monitor sets can provide the 20 above . m dicated approaches of adjusting the display of the 

display functions of brightness, contrast, H-size, H-phase, m0 nitor, the user can realize the display function to be 

V-size and V-phase. For professional monitor sets, addi- selected and the display effect caused by modifying the 

tional adjustable functions, such as pin-cushion, trapezoid, parameter value during the adjustment process. 

Paf ^ liU ' T,f 1S ° bC P T idCd f ° r USCrS \ However, in utilizing such approaches an additional LED 

FIG. 1 (Pnor An) illustrates a first conventional approach 25 ■ adkMm circuit Qf 0SD , c must be mduded io the ma _ 

to adjust the display of the computer monitor. In the front vcntional mmp}Jtcr raon itors. It is evident that the fabrica- 

end of monitor 1 there are screen zone 10 for display and tion ^ of these conventional monitors is increased due to 

control panel 20. Display region 12 in screen zone 10 is these additiooa i parts 

defined as a region scanned by an internal cathode ray tube ..... , 
(CRT) of monitor 1, which is controUed by an internal 3 o k In a( ? ,l,0n ' m0Sl ° f ^ m ° ml0r ^ l™* "^".^ 
deflection display circuit of monitor 1. Comrol panel 20 * ese fj^ment approaches to regulate the monitor display, 
includes a key region 22 and an indicator region 24, as J*"***' lt 15 VCry dlfficu l l for ? hc f "* IS 10 ™TT 
shown in FIG 1 Generally, there are at leas! three key cf * cts ****** *»f * cs * 
buttons in key region 22. In FIG. 1, the key button denoted sh T° m lbc ^ P* ncl or lhe ^cUonal display region 
as "S» serves as a select key, which is used for selecting one 35 0n ^ UsUaU * f C ^'T* ^ * Smali 
of the display functions to be adjusted. The key buttons amount ^ adjustment for each adjustable display function, 
denoted as "«" and "»" serve as an adjust key, which is realizing Ibcir display effects by viewing the practical dis- 
used for modifying the parameter value of tbe selected of ^emon.tor. Such an operation manner is inconve- 
display function. Indicator region 24 includes a plurality of nieDt user " 

light-emitting devices (LEDs) and simplified figures 40 SUMMARY OF THE INVENTION 
attached to these LEDs for prompting tbe display functions 

of tbe attached LEDs, respectively. In FIG. 1, these simpli- Therefore, an object of the present invention is to provide 

fled figures, from the left to the right, represent the display a method and apparatus of adjusting thc display of the 

functions of brightness, contrast, V-size, V-center, H-size, monitor, which can decrease the number of the necessary 

H-center, pin-cushion and trapezoid, respectively. During 45 parts for the monitor and thus reduce the fabrication cost, 

practical operation, only one of these LED lamps is lit up, Another object of the present invention is to provide a 

representing tbe selected display function. Referring to the method and apparatus of adjusting the display of the 

lit-up LED indicator, the user may choose one display monitor, which can build a user-friendly interface for tbe 

function as their intention by continuously pressing the user to modify the parameter values of the display function, 

select key. After selecting the desired display function to be 50 The present invention achieves the above-indicated objec- 

adjusted, users may modify the current parameter value of ijves by providing a method of adjusting the display of the 

the selected display function by pressing the "increasing" or monitor by modifying the parameter values of the adjustable 

"decreasing" adjust keys. At this time, display region 12 display functions. In the control panel of the monitor there 

exhibits the display effect of the modified parameter value of exists are select key and an adjust key, the functions of 

thc selected display function. As shown in FIG. 1, thc LED 55 wb j c h are the same as those of the prior art. As the user 

lamp representing thc display function of V-size is lit up, begins to press the select key, the monitor enters a display- 

and, therefore, the vertical size of display region 12 is varied function simulation mode. In this mode, the user may use the 

according to the adjustment amount input by pressing the select key to choose one display function that requires 

adjust key. adjusting. At this time, the display of the monitor is altered 

FIG. 2 (Prior Art) illustrates a second conventional 60 by continuously varying the parameter value of this selected 

approach to adjust the display of computer monitors. In FIG. display function, for indicating tbe type of the selected 

2, a functional display region 14 on display region 12 is display function. Such a dynamic display can be obtained by 

substituted for the indicator region 24 in FIG. 1, to point out using the microcontroller of tbe monitor. First, the monitor 

the selected display function. Functional display region 14 is microcontroller fetches the original parameter value of the 

generally output by an on-screen-display (OSD) integrated 65 selected display function from the memory device as an 

circuit (IC), which is controlled by the microcontroller of the initial value. The current parameter value of the selected 

monitor and overlays an image of functional display region display function is continuously increased and transmitted to 
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a deflection control circuit corresponding to the selected memory 42, control panel 22, microcontroller 30, pulse- 
display function to alter the display of the monitor, until the width modulator (FWM) circuit 32, conversion circuit 34 
increased parameter value reaches a first predefined value, and monitor deflection circuit 36. Memory 42 is used for 
such as the maximum value of this parameter. Then the holding the parameter values of the display functions set by 
parameter value is continuously decreased and transmitted 5 mc factory and by the user. Control panel 22 includes a 
to the corresponding deflection circuit, until the decreased x ^ ct &y " s " and ad J usl ^ys u «" and "»". The select 
parameter value reaches a second predefined value, such as ke X fe for choosing the display function that requires 
the minimum value of this parameter. Such an operation is adjustment, which is sequentially selected by continuously 
alternately and recursively executed by the monitor pressmg the select key. The adjust keys are used for modi - 
controller, and thus the monitor will exhibit the display 10 fy"* practical parameters of the selected display func- 
effect of the selected display function. lion - Microcontroller 30 generates a control signal according 
When the user begins to press the adjust key, the display- * "lected ^play ******* key and the 
function simulation mode is terminated. At this lime, the adjustment amount set by the adjust keys. The control signal 
..... . . . . ,. e is converted into a DC voltage by PWM modulator 32 and 

user can intentionally press the adjust key to modify the . , 5 ' ... . . . a 

, , , . ^ , e conversion circuit 34 and then transmitted to deflection 

parameter value of the selected display function. During the 15 cuu CiS, " u .. .. ... " uauaiumcu iu ucuccuuu 

adjustment process, the controlleTcan continuously detect ^ 36 10 a ter thc ***** of ^ jnonitor. 

the select key and the adjust key. If the select key and the A ^ f 10 ®™ executed by microcontrol er 30 

adjust key were not pressed within a predefined period, the dominates the adjustment process. When microcontroller 30 

monitor then returns to thc normal display according to the ^cognizes the situation of pressmg the select key, then it 

original parameters stored in the memory device. ™ generates increasing or decreasing parameter values for the 

. ... , . o . selected display function. These varied parameter values are 

Various other objects, advantages and features of the continuousl twined to deflection circuit 36 through 

present invention wiU become readily apparent from the pwM 32 and conversion circuit 34 lo exhibit tDe 

ensuing detailed description and the nove features wiU be & { ^ Qf ^ ^ la addition? 

particularly po.nted out in the appended claims. ^ whenmicr ocontroUer 30 recognizes the situation of pressing 

BRIEF DESCRIPTION OF THE DRAWINGS lne *dj\isi key, * l lneD outputs the original parameter values 

to the deflection circuit and waits for subsequent adjusting 

The following detailed description, given by way of operations. In other words, as the user is choosing the 

example and not intended to limit the invention solely to the display function to be adjusted, the display screen will 

embodiments described herein, will best be understood in 3Q exhibit the display effect associated with the currently 

conjunction with the accompanying drawings, in which: selected display function. As the user decides on a display 

FIG. 1 (Prior Art) schematically illustrates the first con- function that requires adjustment and intentionally modifies 

ventional approach to adjust the display of the computer its parameter value, the monitor will exhibit the display 

monitor; assciated with the modified parameter values. 

FIG. 2 (Prior Art) schematically illustrates the second 35 It should be noted that the total number of the PWM 

conventional approach to adjust the display of the computer circuits and the conversion circuits, as shown in FIG. 3, 

monitor; depends on the number of the adjustable display functions. 

FIG. 3 shows a block diagram of an adjustment device for In other words - each P air of PWM circuits and conversion 

adjusting the display functions of computer monitors in circuits handles one of the display functions. Their operation 

accordance with the embodiment of the present invention; 4 ° * Ascribed as follows. The PWM circuit 32 receives the 

nr> a - a t. ^ t. _•■ . c control signal from the microcontroller and generates a 

FIG. 4 is a flowchart showing an adjusUncnt approach for pwM s > a , . accordancc with lhc * eleT valuc 

T T g J? P y , 1 ST m aCCOldanCC attached to the control signal. The duty cycle of the gener- 

witii the embodiment of the present invent.on; ated pwM sigQal ^ prop * rtionat t0 t J p i amcter va f uc . In 

FIG. 5 is a flowchart of showing the detailed steps of the 4J othcr wordSf mc bigger the parameter valuc ^ lhe longer thc 

display-function simulation mode in FIG. 4; and corresponding duty cycle is. The conversion circuit 34 then 

FIG. 6Aand FIG. 6B illustrate an example of the display converts the PWM signal into a DC voltage for directly 

adjustment procedure in accordance with the present inven- controlling the deflection circuit. The conversion circuit 34 

tion- can be implemented by a simple integration circuit, in which 

nPTATi Pn hpspr itmnM hpthp 50 tbe 0Ul P ul DC volta g e * proportional to the duty cycle of the 

PREFERRED FMRODIMFNTS mpUl PWM si * nal - Jbu * DC ***** re P resentin g differeDt 

PREFERRED EMBODIMENT functions inputted to thc different portions of the 

In the display adjustment approach of the present deflection circuit 36, by adjusting the display of the monitor, 

invention, the microcontroller of the monitor is loaded with However, these PWM circuits and conversion circuits also 

a control program, which can simulate the display effect for 55 can be merged into thc microcontroller for convenience, 

the selected display function. Therefore, the user obviously FIG. 4 is a flowchart showing the processing procedure of 

realizes the selected display function, and does not need to the control program executed by microcontroller 30. In FIG. 

memorize the display effect of the simplified figures shown 4, when the user begins to press the select key on control 

in the control panel or the overlaid functional OSD menu. In panel 20 to select the display function to be adjusted (SI), 

addition, the LED lamps and the OSD IC can be removed 60 the monitor enters a display-function simulation mode. In 

from the monitor, which may reduce the fabrication cost and this mode, thc display of thc monitor is altered by continu- 

complexity. The preferred embodiment in accordance with ously varying the parameter value of the currently selected 

the present invention is described in detail below by refer- display function, for indicating thc type of the display 

ring to the accompanying drawings. function to be selected (S2). At this time, the user can 

FIG. 3 shows a block diagram of the adjustment device 65 continue to press the select key to choose another display 

for adjusting the display functions in accordance with this function (S3), or press the adjust key to modify the param- 

embodiment. In FIG. 3, the adjustment device includes eter value of the currently selected display function (S4). 
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Before any adjust key is pressed, microcontroller 30 is still 
in the display-function simulation mode and continues to 
simulate he display effect of the currently selected display 
function. Next, as the user begins to press any adjust key, 
microcontroller 30 then enters a display-function adjust 5 
mode, in which the simulation operation is ceased and the 
original parameter value of the selected display function is 
sent to the deflection circuit 36 (S5). Now the user may 
modify the parameter value of the selected display function 
by pressing the buttons u «" and **»**. In addition, the user 10 
may also press the select key to choose another display 
function to adjust other aspects of the display (S6). In the 
display-function adjust mode, microcontroller 30 stores the 
modified parameter values back to memory 42 if the adjust 
key is not pressed within a predefined period. If the select 15 
key and the adjust keys are not pressed within a certain 
period, the monitor returns to the normal display state (S7). 

FIG. 5 shows the detailed steps of the display-function 
simulation mode (S2) in FIG. 4 in accordance with this 
embodiment. First, microcontroller 30 fetches the original 2 o 
parameter value from memory 42 as an initial value (S21). 
The fetched parameter value is continuously increased by 
one and transmitted to the PWM circuit corresponding to the 
selected display function (S22), until the increased param- 



eter value reaches the maximum value of this parameter 2S equivalents. 



6A, to illustrate the display effect of this selected display 
function. At this time, the user may press the select key to 
adjust the vertical size of display region 12. Monitor 1 then 
exhibits the adjusted display effect according to the input 
parameter value during the adjustment procedure, as shown 
in FIG. 6B. Therefore, monitor users do not need to memo- 
rize the meanings of the simplified figures attached to these 
display functions. In addition, monitor manufacturers elimi- 
nate the LED lamps or the OSD ICs from the structure of 
monitors, and thus the fabrication cost is reduced and the 
monitor configuration is simplified. 

The foregoing description of preferred embodiments of 
the present invention has been provided for the purposes of 
illustration and description. It is not intended to be exhaus- 
tive or to limit the invention to the precise forms disclosed. 
Many modifications and variations, such as including an 
OSD IC in the monitor, will be apparent to practitioners 
skilled in this art. The embodiments were chosen and 
described to best explain the principles of the invention and 
its practical application, thereby enabling others skilled in 
the art to understand the invention for various embodiments 
and with various modifications as are suited to the particular 
use contemplated. It is intended that the scope of the 
invention be defined by the following claims and their 



(S23). Meanwhile, the display of the monitor exhibits a 
dynamic variation related to the increasing parameter of the 
selected display function. After the parameter value reaches 
the maximum one, microcontroller 30 subtracts one from the 
fetched parameter value and continuously transmits the 30 
operation result to the PWM circuit corresponding to the 
selected display function (S24), until the decreased param- 
eter value reaches the minimum value of this parameter 
(S25) . Steps S22-S25 are recursively executed by micro- 
controller 30, arid thus the monitor will exhibit the display 35 
effect of the display function to be selected. It is understood 
by those skilled in the art that the initial value, the maximum 
value and the minimum value in the above description do not 
limit the scope of the present invention. Other values suit- 
able to being used in the recursive loop of FIG. 5 also 40 
conform to the present invention. 

In step S5 of the flowchart shown in FIG. 4, the parameter 
value of the selected display function may be modified by 
taking the following steps. First, microcontroller 30 fetches 
the original parameter value of the selected display function 45 
from memory 42 and outputs the fetched value to the 
monitor deflection circuit 36. Therefore, the simulation 
operation performed in step S2 is terminated. During the 
adjustment process, microcontroller 30 timely transmits the 
modified parameter value to the monitor deflection circuit 36 50 
for demonstrating the display effect of the modified param- 
eter value. Therefore, the user may realize the display effect 
of the modified parameter during the adjustment process. 
Finally, microcontroller 30 stores the modified parameter 
value of the selected display function into memory 42 after 55 
finishing this procedure. 

An example illustrating the practical situation of adjusting 
the display of the monitor in accordance with this embodi- 
ment is described as follows. FIG. 6A and FIG. 6B show the 
display of the monitor during the display adjustment proce- 
dure of the present embodiment. More particularly, FIG. 6A 
and FIG. 6B illustrate the practical monitor screen in Step S2 
and Step S5 of the procedure shown in FIG. 4, respectively. 
Note that in control panel 20 there is no LED lamp in the 
embodiment. When the user chooses the display function for 65 
adjusting the vertical size of display region 12, monitor 1 
exhibits a vertical swing display region, as shown in FIG. 



What is claimed is: 

1. A method of adjusting a display of a monitor, compris- 
ing the steps of: 

selecting a display function controlling the display by 

pressing a select key on the monitor; 
automatically varying a parameter value associated with 
the selected display function to alter the display in 
response to the selecting step, for demonstrating the 
effect of the selected display function on the monitor; 
ceasing to vary the parameter value of the selected display 
function when an adjust key used for adjusting the 
parameter value of the selected display function is 
pressed; and modifying the parameter value of the 
selected display function by pressing the adjust key. 

2. The method of adjusting the display of the monitor as 
recited in claim 1, wherein in the step of continuously 
varying the parameter value of the selected display function 
to alter the display of the monitor comprising the steps of: 

continuously increasing the parameter value of the 
selected display function and transmitting the increased 
parameter value to a control circuit corresponding to 
the selected display function to alter the display of the 
monitor, until the increased parameter value reaches a 
first predefined value; and 
continuously decreasing the parameter value of the 
selected display function and transmitting the 
decreased parameter value to the corresponding circuit 
to alter the display of the monitor, until the decreased 
parameter value reaches a second predefined value, the 
first predefined value being higher than the second 
predefined value. 

3. The method of adjusting the display of the monitor as 
recited in claim 2, wherein the steps of increasing and 
decreasing the parameter value of the selected display 

60 function are alternately and recursively executed by a moni- 
tor controller. 

4. The method of adjusting the display of the monitor as 
recited in claim 2, wherein the first predefined value is the 
maximum parameter value of the selected display function. 

5. The method of adjusting the display of the monitor as 
recited in claim 2, wherein the second predefined value is the 
minimum parameter value of the selected display function. 
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6. The method of adjusting the display of monitor as 
recited in claim 1, further comprising a step of displaying the 
current parameter value of the selected display function on 
the display of the monitor by an on-screen display (OSD) 
circuit of the monitor. 

7. The method of adjusting the display of the monitor as 
recited in claim 1, in the step of modifying the parameter 
value of the selected display function further comprising the 
steps of: 

fetching an original parameter value of the selected dis- 
play function from a memory device; 

transmitting the original parameter value to a control 
circuit corresponding to the selected display function; 

transmitting the modified parameter value to the control 
circuit corresponding to the selected display function, 
for showing the display effect of the modified param- 
eter value; and 

storing the modified parameter value of the selected 
display function in the memory device after finishing 
modification of the parameter value. 

8. The method of adjusting the display of the monitor as 
recited in claim 1, further comprising a step of ceasing to 
alter the display of the monitor when the select key and the 
adjust key are not pressed within a predefined period. 

9. An apparatus of adjusting a display of a monitor, 
comprising: 

a means for storing parameter values corresponding to a 
plurality of display functions that control the display; 

a control panel, having a select key for selecting one of the 
display functions and an adjust key for modifying the 
parameter value of the display function selected by the 
select key; 

a controller for generating a control signal in accordance 
with the display function selected by the select key and 
the modified parameter value set by the adjust key, 



>8,351 

8 

wherein the controller, in response to pressing the 
select key, automatically varies the parameter value of 
the selected display function and modulates the control 
signal based on the varied parameter so as to alter the 

5 display in accordance with the selected display 
function, and in response to pressing the adjust key, 
ceases to vary the parameter value of the selected 
display function; and 
a display circuit for altering the display of the monitor in 

10 response to the control signal from said controller. 

10. The apparatus of adjusting the display of the monitor 
as recited in claim 9, wherein the controller ceases to vary 
the parameter value of the selected display function when 
the select key and the adjust key are not pressed within a 

15 predefined period. 

11. The apparatus of adjusting the display of the monitor 
as recited in claim 9, wherein the controller updates the 
storing means according to the modified parameter value of 
the selected display function after finishing modification of 

20 the parameter value. 

12. The apparatus of adjusting the display of the monitor 
as recited in claim 9, further comprising: 

a plurality of pulse- width modulators, corresponding to 
the display functions, respectively, for generating 

25 pulse-width modulated signals in responsive to the 
control signal from said controller, the duty cycle of 
each pulse-width modulated signal being proportional 
to the corresponding parameter value attached to the 
control signal; and 

30 a plurality of converting circuits, corresponding to the 
pulse-width modulator, respectively, for converting the 
pulse-width modulated signals from the pulse-width 
modulator into DC voltages that control the display 
circuit. 

35 

***** 
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